Subcellular distribution of choline acetyltransferase by immunogold electron microscopy in non-neuronal cells: placenta, airways and murine embryonic stem cells.
Acetylcholine is synthesized in more or less all mammalian cells. However, little is known about the subcellular location of acetylcholine synthesis. Therefore, in the present experiments the subcellular location of the synthesizing enzyme choline acetyltransferase (ChAT) was investigated by anti-ChAT immunogold electron microscopy in human placenta and airways as well as in a murine embryonic stem cell line (CGR8 cell line). Human tissue was obtained as so-called surplus tissue (after delivery/surgical removal because of lung tumor); the CGR8 stem cell line was cultured under standard conditions. For human tissue a monoclonal mouse anti-ChAT antibody (ab) was used and for the CGR8 cell line a polyclonal goat anti-ChAT ab. Immunogold electron microscopy was applied to identify the subcellular location of ChAT. In trophoblast cells (placenta) specific anti-ChAT immunogold deposition was found within the cell membrane, microvilli, and caveolae but also within the cytosol, for example associated with intermediate filaments. In addition, immunogold deposition was identified within mitochondria and the nuclear membrane. In airway epithelial cells anti-ChAT immunogold was found particularly within the apical cell membrane, cilia, submucosa, cytosol and nuclear membrane. Likewise alveolar macrophages showed positive anti-ChAT immunogold within the nucleus, nuclear membrane and granula. Also in the CGR8 cell line positive anti-ChAT immunogold was identified within the cell nucleus and cytosol. The present experiments demonstrate a wide subcellular distribution of ChAT with particular preference of the cell membrane in human epithelial cells.